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Foreword

The SEI produced this technical report for those interested in both CMMI and the TSP and in
how these two technologies might be used together to accelerate their process improvement
efforts. The report also clarifies some common misconceptions about how these two
improvement frameworks support each other.

TSP-CMMI Synergies
When adopting an SEI improvement technology, many organizations mistakenly view it as a
stand-alone effort. However, software engineering is a rich and varied field and, as demon-
strated by many other fields of engineering and science, there are often important synergistic
benefits between seemingly unrelated technical disciplines. To encourage organizations to
capitalize on these potential synergies, the SEI has a strategy for relating its improvement
activities and for showing its partners and affiliates how its many programs can be used to
support and enhance each other. This technical report is an early step in this strategy. It has
been produced through the joint efforts of the CMMI and TSP project teams.

Mapping the TSP to CMMI
This report is similar in nature to an earlier SEI technical report mapping TSP practices to the
CMM [Davis 02]. At the time of the earlier report, the CMMI framework was well advanced,
and the SEI had committed to extending the earlier CMM-TSP mapping to cover CMMI.
This is the CMMI-TSP report.

When we originally developed the TSP, we built on the CMM model and established the per-
sonal and team practices needed to implement the key CMM process areas that were directly
pertinent to development teams. As shown in the earlier technical report, this included a high
percentage of the practices at all process maturity levels, with a heavy focus on maturity lev-
els 3 and 4.

However, because the CMM had important gaps, we had to identify and define a family of
practices that were not covered by the CMM. These included, for example, risk management,
integrated teaming, and distributed engineering. With the improved coverage that CMMI pro-
vides in these areas, the close relationship of the TSP and CMMI should be clearer than be-
fore. This close relationship has advantages for TSP teams, but it should be particularly valu-
able to organizations that use the TSP to accelerate their CMMI improvement.

CMU/SEI-2004-TR-014 vii



The CMMI-TSP Improvement Strategy
Some people have the mistaken impression that TSP should not be introduced until organiza-
tions have reached CMMI level 2 or higher. It is now clear, however, that TSP can help
organizations at all maturity levels, and that the sooner TSP is introduced, the better. Adopt-
ing TSP has been shown to greatly accelerate CMM process improvement. For example, SEI
studies show that the mean time required for organizations to improve from CMM level 2 to

CMM level 3 is 22 months and that the mean time to improve from level 3 to level 4 is 28
months. However, a NAVAIR study showed that its AV-8B Joint Systems Support Activity
moved from level 2 to level 4 in only 16 months instead of the expected 50.1 They attributed
this rapid pace of improvement to the organization's prior introduction of the TSP. While
studies are currently underway, there are not yet any completed studies that document the
acceleration achievable in CMMI process improvement through using the TSP. Based on the
work done to date, however, the improvement benefits should be at least comparable to those

of CMM acceleration with TSP.

Furthermore, the move from level 3 to level 4 has been recognized as the most difficult of all
CMM-based improvement steps and it probably will be the most difficult CMMI improve-
ment step. The principal reason for this difficulty may be that the process definitions that
many organizations develop for level 3 must be reworked to include process measurement
when they move to level 4. Because TSP includes the extensive use of measures, its use both
accelerates the level 3 process definition work and also largely eliminates the need to rewrite
these processes when moving to level 4. The move from level 3 to level 4 then needs only to
address the two level 4 process areas.

The objective of this report is to help process professionals, process managers, project lead-
ers, and organizational management to establish process improvement strategies and plans. If
you are not now using TSP, this report will show you why it would be helpful to introduce it
in parallel with your CMMI improvement efforts. However, if your organization is already

using TSP and if you are planning a CMMI process improvement effort, this report will help
you to decide on the most efficient and expeditious way to proceed. In either case, we suggest
the use of TSP to guide the project-centered improvements and to concentrate the CMMI
improvement effort on the organization-wide responsibilities that are not as completely
covered by TSP.

The rest of this foreword assumes that you have a CMMI improvement effort in the planning
stages or underway and that you are considering TSP introduction.

NAVAIR News Release ECL200301 101, "AV-8B JSSA Team Soars to Level 4." Naval Air
Systems Command, Naval Air Warfare Center, Weapons Division, China Lake, CA, January 10,
2003.
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Typical Questions about TSP and CMMI
People have asked many questions about the relationship between the TSP and CMMI. Some
of the most common questions are the following.

I have been told that TSP should not be introduced until an organization is at level 3 or

above. Is that correct?

No. As mentioned earlier, the TSP is helpful to organizations at every CMMI maturity level.

Experience demonstrates significant benefits from TSP introduction before or concurrent
with the move to CMMI maturity level 3.

We have a crash program underway to get to CMMI level 3 as fast as possible. Should
we attempt to introduce TSP at the same time?

That depends on your objective. TSP introduction will improve organizational performance
faster than anything else you do. If your objective is solely to reach a given maturity level
rather than to improve performance, you may wish to defer TSP introduction. However, by
concentrating exclusively on achieving a maturity level rather than focusing on performance
improvement, you are likely to get disappointing results. A maturity level focus may lead to a
bureaucratic process, and this generally delays real process improvement and damages a
development organization's performance rather than enhancing it.

We are moving to CMMI level 2 and replacing our entire development environment.
Senior management would also like to introduce TSP at the same time. Technical man-
agement is resisting. Should we push ahead with TSP anyway?

Probably not. While some level of change is normal in most organizations, there is a point

beyond which change can be destructive. At that point, it is usually wise to limit the pace of
change to something that people can tolerate. Remember, the organization must continue to
operate productively during the change process.

We have been at CMM level 1 for 10 years and have been unable to make significant
improvement progress. Would TSP help us with CMMI improvement?

It very likely would. Generally, the reason that organizations stay stuck at level 1 is that their
senior management is unable or unwilling to provide adequate support or to give sufficient
priority to the change activities. Since CMMI improvement generally must be implemented
in parallel by most parts of an organization, large, entrenched, or highly bureaucratic groups
are often extremely difficult to change. Because a TSP-based improvement effort can be
focused on a relatively concentrated area, it is easier for management to provide the needed

focus on process improvement. However, you still must have senior management support, or
no improvement effort is likely to succeed.

Is TSP introduction always successful or does it sometimes fail?

CMU/SEI-2004-TR-014 ix



The TSP is not magic. When TSP introduction efforts have failed, it has been for the same

reasons that CMMI improvement efforts fail: the management team does not understand or

agree with the need to change. At any maturity level, the most common problems are the lack

of management support, changes in senior management, or business failures and cutbacks.
Generally, when the senior management champions stay in place, both TSP and CMMI
improvement efforts succeed.

Final Considerations
It is becoming clear that by using TSP, organizations can greatly accelerate their CMMI

process improvement work. However, several additional points should also be considered
when deciding whether and how to combine TSP and CMMI improvement efforts.

First, through using TSP, engineers and engineering teams can see the reasons for many of
the high-maturity CMMI practices, and they will be more likely to cooperate with and
support a CMMI-based process improvement effort. It is much easier to get the support of
engineers who have PSP training (part of TSP introduction) and TSP experience.

Second, since the objective of any software process improvement effort is to enhance

organizational performance, and since this will require changes in engineering behavior, any
improvement effort should be accompanied by steps that demonstrably change engineering

behavior. PSP and TSP do this.

Third, a major risk for any improvement effort is that it can become bureaucratic and can
impose added demands on the engineers instead of helping them. If, as suggested by this
strategy, the group charged with process improvement work treats TSP teams as its custom-
ers, this risk will be greatly reduced.

Fourth, even if all of the above points were not enough, TSP can substantially improve the
performance of the organization's software groups, even in some groups that have already
achieved CMMI maturity level 5 [Brady 041.2

Finally, while introducing TSP can greatly facilitate CMMI-based process improvement, this
will only be true if it is properly introduced and used. For example, each TSP team should
capitalize on the organization's existing processes and should work closelywith the estab-
lished quality assurance, process, configuration management, systems, requirements, and test
groups. For the TSP effort to succeed, all of the team members and all of the involved
management must be properly trained, the TSP activities must be led and coached by an SEI-

authorized TSP coach, and the coach must be available to coach and support the team
immediately after the launch. Guidance on TSP training and introduction can be found in

Winning with Software: An Executive Strategy [Humphrey 02].

2 Schneider, Kent. Keynote, 3d• Annual CMMI User's Group and Technology Conference, Denver,

CO, 2003.
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Abstract

With the advent of CMMei (Capability Maturity Model® Integration), development and
maintenance organizations are faced with many issues regarding how their current practices,

or new practices that they are considering adopting, compare to the new model. The Team
Software Processsm (TSPSM), including the corequisite Personal Software ProcesssM (PSPSM),

defines a set of project practices that has a growing body of evidence showing highly desir-
able process performance in terms of delivered product quality, schedule performance, and
cost performance. TSP also has a history of favorable coverage with respect to the SW-
CMM® (Capability Maturity Model for Software), a major precursor to CMMI, as well as

several real-world implementations that have helped organizations to achieve high maturity
levels in a relatively short period of time.

This report provides an essential element to facilitate the adoption of the TSP in organizations
using CMMI, namely, a mapping of ideal TSP practices into the specific and generic prac-
tices of CMMI. By having such a mapping (also known as a gap analysis), those involved
with process improvement and appraisal efforts can more easily determine how well the
organization or a particular project is implementing the TSP, how well projects using TSP
might rate with respect to CMMI, and where and how to fill any gaps in CMMI coverage.
Organizations already following an improvement plan based on CMMI may also determine

how TSP adoption might help them to achieve broader, deeper, or higher maturity
implementations of CMMI goals and practices.
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1 Introduction

Capability Maturity Model® Integration (CMMI®) is a reference model consisting of best
practice descriptions for a broad range of engineering activities. It is the successor model to
the Capability Maturity Model® for Software (SW-CMM), the Systems Engineering

Capability Model (SECM) from the Electronics Industries Alliance, and the Integrated
Product Development Capability Maturity Model (IPD-CMM) [Chrissis 03]. As a descriptive
model, CMMI is well suited for appraisal efforts seeking to determine a particular
organization's capabilities within the scope of software, systems, integrated product
engineering, or acquisition and for guiding the broad direction of process improvement
efforts in these areas of expertise. However, it is not unusual for organizations to struggle
when attempting to define operational practices that are both effective in terms of getting the
work done and that adequately cover areas of the model targeted for compliance.

The Team Software ProcesssM (TSPsM) is a set of defined operational processes originally
designed to implement high-maturity project-level practices of the SW-CMM. There is a
growing body of evidence showing that TSP performs well in addressing key common goals

of both SW-CMM and CMMI, namely, delivery of high-quality software, schedule perform-
ance, and cost performance [McAndrews 00, Davis 03]. In addition, TSP processes have been
shown on paper to compare well to SW-CMM practices [Davis 02] and also have been
demonstrated to be effective in helping real organizations to achieve high maturity on an
accelerated basis [Hefley 02, Pracchia 04, Switzer 04]. With the advent of CMMI, the ques-
tion naturally arises as to how well the TSP compares to the newer model. The purpose of
this report is to answer that question, and to do so in a way that enables TSP implementation
to be closely coupled with CMMI improvement efforts. The goal is that TSP implementation
will enhance and enable the achievement of higher CMMI maturity levels in considerably
less time than is commonly reported [SEI 04].

The tables presented in Section 6 constitute the core of the report. These tables, one for each
process area (PA), list each specific practice (SP) of CMMI-SE/SW/IPPD v. 1.1 [CMMI 02a,

CMMI 02b], along with references to particular TSP process elements and practices. For each
practice, a score is assigned, as explained in the methodology described in Section 2, along
with any relevant notes. The PA tables are grouped by process category: project management,
process management, engineering, and support. At the end of each process category group-

® CMMI and CMM are registered in the U.S. Patent and Trademark Office by Carnegie Mellon
University.

® CMMI and CMM are registered in the U.S. Patent and Trademark Office by Carnegie Mellon
University.

SM Team Software Process and TSP are service marks of Carnegie Mellon University.
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ing, an additional table is provided to summarize how the TSP maps into the generic practices
(GPs) for that process category.

Sections 3 and 4 of the report provide graphical summaries of the observation scores, group-
ing the PAs first by process categories per the CMMI continuous representation (Section 3),
and then by maturity levels per the CMMI staged representation (Section 4). The TSP process
elements referenced in the mapping tables are listed and briefly described in Section 5.
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2 Methodology

When determining how to score TSP practices with respect to related CMMI practices, the
following guidelines were used to develop scoring values.

"* Avoid the use of SCAMPI class "A " appraisal terminology. The Standard CMMI Ap-
praisal Method for Process Improvement (SCAMPIsM) "A" rules of evidence clearly are

not met by a paper exercise such as this, and the authors want to be unequivocal in
declaring that this mapping is not a guarantee of SCAMPI compliance when appraisal
time comes. Therefore, instead of "FullylLargely/Partially/Not Implemented," the authors
opted for the terminology detailed below. It is the proper activity of the engineering proc-

ess group (EPG) and the appraisal team to make the determinations required by the
SCAMPI method. Readers of the earlier TSP-CMM mapping [Davis 02] will recognize a
similarity in terminology between the two reports.

"* Avoid problems encountered in the earlier TSP-CMM mapping. While many of the ambi-
guities and overlaps between organizational and project practices that were inherent in

the CMM for Software v. 1.1 have been resolved in CMMI, of necessity a few still re-
main. The authors of this report have attempted to avoid labeling clearly good things in
the TSP as "Partial," when in fact they are mature project practices that support a desir-
able organizational activity. Therefore, a rating of "S" for "Supports" was formulated to
describe more closely how TSP relates to the model practice, while making it clear that
there is more to the practice than what the TSP implements. "Fully addresses" was
changed to "Directly addresses" to avoid the problems inherent in questions of whether
all of the subpractices of a particular practice have been covered. "Directly" says exactly
what is meant, without implying that all subpractices are necessarily implemented.

Table 1: Scoring Terminology Used in the Maps

Score
Value Description

D Directly addresses; for TSP practices that meet the intent of the CMMI practice without any significant
reservations (can be project or organizational practices)

P Partially addresses; for project-oriented practices that TSP addresses, but with some significant weakness
or omission

S Supports; for organizational practices that TSP is not intended to fulfill completely, but which TSP
supports by providing practices that either feed into the CMMI organization-level practice (e.g., data for
a measurement repository) or that create a demand for or use the output of such a practice (e.g., tailoring
criteria)

sM SCAMPI is a service mark of Carnegie Mellon University.
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Score
Value Description

N Not addressed; for project-related practices that TSP could and possibly should address but doesn't (i.e.,
a "gap")

U Unrated; for organizational practices outside the scope of the TSP (e.g., GP 2.1 Establish an
organizational policy)

2.1 Assumptions Behind the Observations
The following assumptions underlie the observations detailed in Sections 6 through 9 of this
report.

1. The organization in question used the SEI-recommended TSP introduction strategy for
training personnel and launching projects.

2. All projects in the organization are using the TSP for all phases of a "normal" develop-

ment life cycle (i.e., requirements, architecture, implementation, deployment, and
maintenance). Specifically excluded are things such as business planning, business case
analysis, and the like.

There is no assumption of a particular maturity level or capability level in any of the observa-

tions. However, the interpretation of whether a particular practice is rightly a project-level or
organization-level practice remains open, and is one of the major issues with which an EPG
must deal on an ongoing basis. The resolution of this issue is also likely to change over time
as the organization and its projects work with the TSP process assets and assimilate them into

their own ways of doing business.

In general, a lower maturity organization will leave more practices to the projects, but months
or years later, many of the same practices for a similar project in the same organization will
be performed as organization-level activities by the EPG or other designated group. A higher
maturity organization with, by definition, significant experience in process improvement will
naturally recognize many practices as standard organizational activities, and TSP teams will
treat them as such when defining their working processes.

This report defaults to the assumption that specific practices (SPs) in the project manage-
ment, engineering, and support categories are project-level activities, with exceptions noted
as they occur. Specific practices within the process management category default to the
assumption that they are organization level, again with exceptions as noted. All SPs are
treated individually, however, with one observation block per SP in the analysis.

Generic practices (GPs) are institutionalization activities, though not necessarily organiza-
tion-level activities. This report treats the GPs collectively according to the process catego-
ries, with each GP having one observation block across all the of the process areas (PAs)
within its category. While this approach may be of lesser value in determining how well an
idealized TSP implementation rates against CMMI, the intent of the report here is to empha-
size that the GPs really are institutionalization activities, that TSP provides many hooks for
true institutionalization, but that the decisions of whether, and how, to push the

4 CMU/SEI-2004-TR-014



implementation of individual generic practices down to the team rests with the organization.
Also, these decisions should probably relate across the PAs within a category. The approach
used here seems to make these points adequately.

CMU/SEI-2004-TR-014 5
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3 TSP and the CMMI Process Categories

3.1 Overall

TSP as written covers a large footprint of specific practices across CMMI, as shown in the
charts in this section and the next. The charts each show the percentage of SPs addressed, and
to what extent they are addressed, with respect to different groupings of either the staged or

continuous representations of the model.

TSP as typically implemented incorporates existing practices into a defined, measured proc-

ess framework. The exact mix of existing practices and TSP practices is therefore different,
not only for each organization that implements TSP, but also very often for each project, even
within the same organization. In order for the information in this report to be useful, it should

be combined with detailed knowledge of an organization's existing practices, possibly gained
through a SCAMPI appraisal or other formal method.

Figure 1 shows a summary of TSP coverage of specific practices summarized by process
category. For detailed observations of each PA, see Sections 6 through 9.

TSP and CMMI Process Categories

1000% 0 Unrated

750/- 0 Not Addressed

'• 5O0/1 Ell Partially AddressedS50% - -'••••

•, 2 5'os M Supported

U Directly Addressed
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4-- 4-- 4--
CC L

S(n E- C "
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LU)
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Figure 1: Summary of TSP Project Practice Coverage by Process Category
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3.2 Process Management
.The process management PAs deal with cross-project activities related to developing, shar-

ing, and adapting processes. Most of these activities are necessarily not specific to the work

of a single development project, the domain of the TSP. However, TSP practices support

nearly all of these activities, either by providing data and process assets for organizational

use, by providing explicit process steps for using organizational assets, or by providing de-
tailed implementations of a group of practices that can serve as an organizational exemplar.

Depending on implementation choices made by the organization's EPGý many of these prac-

tices could be rated as directly addressed.

Figure 2 shows the percentage of process management specific practices addressed by TSP

for each PA. For detailed observations of each PA, see Section 7.

Process Management

100% WO

101 80% 0 Unrated

o 60%1o - Not Addressed

N Partially Addressed
40%I�/~ MSupported

2a% U birectly Addressedo.F

0%

OPF OPD OT OPP OID

Process Area

Figure 2: TSP Practice Profile by Process Management PA

3.3 Project Management
The TSP shows remarkable coverage with respect to most of the process areas in the project

management category. Much of the strength of the TSP lies in the multiple assets that it

brings to bear in planning and tracking a project using data gathered and analyzed by the
project team on an ongoing basis. While there is relatively weak coverage with respect to

Supplier Agreement Management (SAM) and Integrated Supplier Management (ISM) spe-

cific practices, a project team using the TSP and planning to acquire significant components
of its delivered product from other groups would likely include such acquisition activities in
its planning and engineering processes as necessary.
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Figure 3 shows the percentage of project practices addressed by TSP for each PA in the pro-
ject management category. For detailed observations of each PA, see Section 6.

Project Management

100%/

U) 800/a 13Unrated

a 60%- 11 Not Addressed

& 13 Partially Addressed

0~ M Supported
a- 20 D irectly Addressed

0%/

Process Area

Figure 3: TSP Practice Profile by Project Management PA

3.4 Engineering
When a TSP team plans its engineering activities, it begins at a minimum with the core of
TSP development and maintenance life-cycle process assets on which to draw. More often,
however, the project team has its own practices, either from prior development cycles or from
organizational process assets, to adapt into the defined, measured, and managed framework
learned in PSP training and instantiated during the TSP launch. While the chart below reflects
strong CIVMI coverage using the TSP default development processes, the process group us-
ing this report to guide a process improvement effort should take special care to discover the
actual engineering processes used.

Figure 4 shows the percentage of specific practices addressed by TSP for each PA in the engi-
neering category. For detailed observations on each PA, see Section 8.
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Engineering
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a- 80%/ 0 Unrated

C 60%s M Not Addressed

& U Partially Addressed
40% - Supported

CL. 20 JN irectly Addressed

0%

REQM RD TS PI VER VAL

Process Area

Figure 4: TSP Practice Profile by Engineering PA

3.5 Support
The CMMI support categories can be applied to any process area or process category, and
therefore lack the central theme that the other categories possess. There is no particular pat-
tern, therefore, in how the TSP addresses these categories. For example, Measurement and
Analysis (MA) shows strong coverage, reflecting the TSP's fundamental alignment with such
activities. On the other hand, Organizational Environment for Integration (OEI) deals with

activities outside the scope of the typical TSP team, and therefore reflects weak coverage by
the TSP.

Figure 5 shows the percentage of project practices addressed by TSP for each PA of the sup-
port category. For detailed observations on each PA, see Section 6.
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Figure 5: TSP Practice Profile by Support PA
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4 TSP and the CMMI Maturity Levels

4.1 TSP and Maturity Level 2
At maturity level 2, the projects in an organization have ensured that requirements are being
managed; processes are planned, performed, measured, and controlled to ensure meeting pro-
ject commitments; suppliers are selected and managed to meet project commitments. This

means that commitments are established and reviewed with stakeholders, management has
visibility into the status of work products and the delivery of services, work products are

appropriately controlled, and these deliverables satisfy their specified process descriptions,
standards, and procedures.

The TSP provides specific guidance for Project Planning (PP), Project Monitoring and
Control (PMC), Requirements Management (REQM), Measurement and Analysis (MA), and
Process and Product Quality Assurance (PPQA). While Supplier Agreement Management

(SAM) is not specifically addressed by TSP, the project planning, monitoring, and measure-

ment aspects of TSP provide support for these activities. It is not unusual for an organization
using the TSP to start asking their suppliers for TSP-equivalent project planning, tracking,

and quality information.

Figure 6 shows the percentage of specific practices addressed by TSP for each PA at maturity

level 2. For detailed observations on each PA, see Sections 6, 8, and 9.
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TSP and CMMI ML2
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Figure 6: TSP Practice Profile by Maturity Level 2 PA

4.2 TSP and Maturity Level 3
At maturity level 2, it is not unusual for each individual project within an organization to
have a different set of management and technical process descriptions, procedures, and stan-
dards. As an organization moves towards maturity level 3, a critical distinction becomes evi-
dent. At maturity level 3, the standards, process descriptions, and procedures for a project are
tailored from the organization's set of standard processes to suit the needs of each project. As
a result, the processes that are performed across the organization are consistent, except for the
differences allowed by the tailoring guidelines.

The TSP focus is on teams, not organizations. Even if all projects in an organization are using
the TSP, there is a need for additional organizational support. (Look at Organizational Proc-
ess Definition (OPD) for examples of the additional support required.) The TSP provides
teams with a robust set of processes and procedures that are usually tailored to meet the
team's needs with guidance from a TSP coach. These standard TSP processes can be used to
support the creation of an organization's standard set of processes, but they do not fully
address all organizational process needs. TSP teams also collect and analyze product and
process data, but in order to meet the intent of this PA, there is an additional need for an
organizational function that collects and reviews this data and makes it available across the
organization. In fact, it is not uncommon for an organization using the TSP for product devel-
opment to initiate TSP process development projects to address the "organizational PAs" of
maturity level 3: Organizational Process Focus (OPF), Organizational Process Definition
(OPD), and Organizational Training (OT).
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The TSP, along with the PSP, provides specific guidance for Requirements Development

(RD), Technical Solution (TS), Product Integration (PI), Verification (VER), Validation

(VAL), Risk Management (RSKM), and Integrated Teaming (IT). The TSP launch process,
process and product data, and weekly team meetings support and enable Integrated Project
Management (IPM), RSKM, and Decision Analysis and Resolution (DAR). While Integrated

Supplier Management (ISM) is not specifically addressed by TSP, the project planning, moni-

toring, and measurement aspects of TSP provide support for its activities. The OPF and OPD
process areas are supported by the process elements, process architecture, and process and
product data from the TSP. OT is enabled and must be partially implemented by the introduc-
tion of TSP, as portions of the organizational training needs are identified, planned, and exe-
cuted. The TSP launch and status reporting processes support Integrated Project Management

for Integrated Product and Process Development (IPM for IPPD, often shortened to IPM-
IPPD) and for Organizational Environment for Integration (OEI).

Figure 7 shows the percentage of specific practices addressed by TSP for each PA of maturity
level 3. For detailed observations on each PA, see Sections 6 through 9.

TSP and CMMI ML3

U3 80%- _2 E3Unrated

6 60% *7 MNot Addressed

S 40%, ,U Partially Addressed

K ~ *Supported
IN Directly Addressed

%0%

Process Area

Figure 7: TSP Practices Profile by Maturity Level 3 PA

4.3 TSP and Maturity Level 4

At maturity level 4, the organization and projects establish quantitative objectives for quality
and process performance and then use these criteria in managing the projects. Quality and

process performance are understood in statistical terms and are managed throughout the life
of the processes.

Organizational Process Performance (OPP) derives quantitative objectives for quality and

process performance from the organization's business objectives. TSP launch preparation
calls for the team to have available the organization's standard processes for use by the team.
A typical management goal, communicated in the launch, is to meet certain specified process
performance and quality standards.

CMU/SEI-2004-TR-014 15



Quantitative Project Management (QPM) applies quantitative and statistical techniques to the

management of process performance and product quality. Quality and process performance
objectives for the project are based on those established by the organization. The TSP pro-
vides strong support for this process area: quality and process performance are planned,

tracked, managed, and understood.

Figure 8 shows the percentage of specific practices addressed by TSP for each PA of maturity
level 4. For detailed observations on each PA, see Sections 6 and 7.

TSP and CMMI ML4

100%/

0 80% [0 Unrated

S60% M Not Addressed

M Partially Addressed
~ 40% s"' Supported

S20% N Directly Addressed

0%

OPP QPM

Process Area

Figure 8: TSP Practice Profile by Maturity Level 4 PA

4.4 TSP and Maturity Level 5
At maturity level 5, processes are continually improved through both incremental and
innovative technological improvements that are based on the quantitative understanding

achieved at maturity level 4. Organizational Innovation and Deployment (OLD) enables the
selection and deployment of improvements that can enhance the organization's ability to

meet its quality and process performance objectives. Causal Analysis and Resolution (CAR)
provides a mechanism for projects to evaluate their processes and to look for improvements

that can be implemented.

The TSP explicitly addresses the practices within the Causal Analysis and Resolution (CAR)

PA and strongly supports the implementation of the OID practices. Postmortem meetings

consolidate and begin to analyze data gathered either during a launch or following a develop-
ment cycle. Specific problems and suggestions are documented by process improvement pro-
posals (PIPs) during the postmortem or at any time in the life cycle. Future launches and

relaunches then typically make relevant adjustments to the project's defined processes. Most

organizations implementing the TSP recognize the value of such feedback from the primary
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users of the organizational processes and create mechanisms to incorporate the lessons

learned so that other project teams may benefit.

Figure 9 shows the percentage of specific practices addressed by TSP for each PA of maturity

level 5. For detailed observations on each PA, see Sections 7 and 9.

TSP and CMMI ML5
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S60%/ II Not Addressed

03 Partially AddressedS40%
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Figure 9: TSP Practice Profile by Maturity Level 5 PA
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5 TSP Process Elements

The TSP is defined by a set of process elements that includes the following:

* scripts to guide specific work processes

* forms to capture specific information generated by enacting one or more scripts or other-

wise required by some part of the process

* role specifications to guide individuals on a project in performing critical but often non-

scripted (possibly non-scriptable) activities

* other assets such as the TSP introduction strategy, checklists, guidelines, and specifica-
tions not related to roles

* training courses and authorization activities in the TSP and PSP technologies

These assets, summarized in the table below, are referenced in the 'TSP Reference" column

in the mapping tables of Section 6.

5.1 Scripts

Grouping / Name Description Notes

Launch scripts

LAU Team launch: to guide teams in launching a software-
intensive project

LAU1 Launch meeting I - launch overview and kick-off Step 1 in script LAU

LAU2 Launch meeting 2 - roles and goals Step 2 in script LAU

LAU3 Launch meeting 3 - strategy, process, support Step 3 in script LAU
LAU4 Launch meeting 4 - overall team pian Step 4 in script LAU

LAU5 Launch meeting 5 - quality plan Step 5 in script LAU

LAU6 Launch meeting 6 - detailed next-phase plans Step 6 in script LAU

LAU7 Launch meeting 7 - risk assessment Step 7 in script LAU
LAU8 Launch meeting 8 - management meeting preparation Step 8 in script LAU

LAU9 Launch meeting 9- wrap-up management meeting Step 9 in script LAU

LAUPM Launch postmortem meeting - postmortem on the launch Step PM in script LAU

REL Team relaunch

RELI Relaunch meeting I - status and management update

Development scripts

DEV Overall new development and enhancement process

MAINT Overall maintenance and enhancement process

ANA Impact analysis process
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Grouping / Name Description Notes

HLD High-level design process

IMP Implementation process

IMP6 Unit test and test development process Step 6 in script IMP

INS Inspection process

PM Project postmortem process

REQ Requirements process

TEST Release test process

TESTI Product build process Step 1 in script TEST

TEST2 Integration process Step 2 in script TEST

TEST3 System test process Step 3 in script TEST

TESTD Test defect-handling process

Other scripts

MTG General meeting process Used as the basis for

most meeting scripts

STATUS Management and customer status meeting

WEEK Weekly team meeting

5.2 Forms

Grouping / Name .Description Notes

Launch forms Asterisked (*) items or equivalents are implemented in the
TSP workbook (see Section 5.4)

GOAL * Team goals

INV Process inventory

ITL * Issue/risk tracking log

MTG Meeting report form

PIP Process improvement proposal

ROLE * Team role assignment

ROLEMX Role assignment matrix

SCHED * Schedule planning template

STRAT Strategic planning form

SUMDI * Defects injected summary

SUMDR * Defects removed summary

SUMP * Plan summary form

SUMQ * Quality summary form

SUMS * Program size summary

SUMT * Development time summary form

SUMTASK * Task plan summary

TASK * Task planning template

Development forms

DEFECT Defect reporting form

INS Inspection report

TESTLOG Test log
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Grouping / Name Description Notes

Other forms

LOGD * Defect recording log

LOGT * Time recording log

WEEK * Weekly status report Modified versions of form
WEEK are used in each

launch meeting.

5.3 Roles

Grouping / Name Description Notes

Role manager The default set of roles to be assumed by members of the
specifications team: customer interface manager, design manager,

implementation manager, test manager, planning manager,
process manager, quality manager, and support manager

Customer interface Customer interface manager responsibilities: customer focus, A "line" role manager
manager define requirements, manage requirement changes, establish

and manage requirement standards, and reporting

Design manager Design manager responsibilities: lead the design, manage A "line" role manager
design changes, establish and manage design standards, and
reporting

Implementation Implementation responsibilities: lead the implementation, A "line" role manager
manager manage implementation changes, establish and manage the

implementation standards, and reporting

Test manager Test manager responsibilities: test planning, test support, test A "line" role manager
analysis, and reporting

Planning manager Planning manager responsibilities: lead team planning, track A "staff' role manager
team progress, and reporting

Process manager Process manager responsibilities: process support, tracking, A "staff' role manager
analysis, process problems and process improvement
proposal handling and reporting

Quality manager Quality manager responsibilities: quality support, quality A "staff' role manager
tracking, quality analysis, and reporting

Support manager Support manager responsibilities: tool support, configuration A "staff' role manager
management, change control, reuse, and reporting

Other role
specifications

Meeting roles Meeting role descriptions: chairperson, recorder,
facilitator/timekeeper, attendees

Inspection roles TSP inspection process roles and responsibilities: moderator,
producer, recorder, timekeeper, reviewers

Team leader TSP team leader responsibilities: leadership, people
management, team coaching, quality management, project
management, team responsibilities

Team member TSP team member roles and responsibilities: personal
discipline, personal management, and team responsibilities
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5.4 Other

Grouping / Name Description Notes

Preparation checklists

PREPL Preparation for launch

PREPR Preparation for relaunch

Launch guidance

Launch coach Launch guidelines for the TSP coach

Marketing Launch guidelines for marketing management presentation

Other attendees (2) Launch guidelines for TSP coach

Senior Management Launch guidelines for senior management presentation

Team leader (2) Launch guidelines for team leader

Team members (2) Launch guidelines for team members

Other pre-launch
assets

Initial contact letter TSP launch preparation

Preparation package TSP launch preparation material
cover letter

Preparation package TSP launch preparation material

instructions

Default guidelines

Planning guidelines SEI-provided benchmark planning metrics

Quality guidelines SEI-provided benchmark quality metrics

Executive assets

Plan assessment checklist Team plan review questions; a quick start for an executive These assets can be found

reviewing a TSP team's plan in Winning with Software

Quarterly review Project review questions; a quick start for senior managers to [Humphrey 02].
checklist probe the status of a TSP project

TSP introduction A generic procedure and timeline for TSP implementation in
strategy an organization

Other specifications and
assets

NOTEBOOK Storage for project artifacts

STATUS Management status report

SUMMARY Project analysis report

TSP workbook Automated individual and team (consolidated) plans and Excel-based; provided by
(individual and actuals for size, effort, defects, and schedule; functionally the SEI as part of the

consolidated) equivalent versions of asterisked (*) items above under licensed TSP product suite
Forms are included in the TSP Workbook

Checkpoint Review A review of the project to date conducted by the TSP coach

or other process expert

Weekly Meeting Minutes from weekly team meetings

Minutes
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5.5 Training

Grouping / Name Description Notes

Training and
authorization

SEI training records SEI-maintained records of everyone reported by SEI-
authorized instructors to have finished any of the training
classes listed below

Introduction to Personal Training for team members who are not software engineers (2

Process days)

PSPfor Engineers Training for software developers (10 days)

TSP Executive Seminar Executive briefing on PSP and TSP, including benefits and
the TSP introduction strategy (1 day)

Managing TSP Teams Training for people managing TSP teams (3 days)

PSP Instructor Training Training to become a PSP instructor (5 days) Offered only through the
SEI; prerequisite is

successful completion of
PSP for Engineers

TSP Launch Coach Training to become a TSP coach (5 days) Offered only through the
Training SEI; prerequisite is

successful completion of
PSP Instructor Training

TSP coach observation Observation and mentoring of TSP coach during their first Offered only through the

TSP launch (4 or 5 days) SEI; successful
completion necessary for

SEI authorization
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6 Observations by Process Categories and
PAs

6.1 TSP and CMMI Project Management PAs
The Project Management process areas cover the project management activities related to

planning, monitoring, and controlling the project. The page numbers for each process area as
listed below are from CMMI: Guidelines for Process Improvement and Product Improvement

[Chrissis 03].

The Project Management category contains the following process areas.

Project Planning pages 405-428

Project Monitoring and Control pages 391-404

Integrated Project Management for IPPD pages 187-216

Risk Management pages 497-516

Integrated Teaming pages 231-246
Quantitative Project Management pages 441-464

CMU/SEI-2004-TR-014 25



C0 0

0 0>U

o

04

rA C CU.
0n 0 e)

cd).

u

0U u~_ _ _ _ _ _ _ _

U' _ 0'

to 5 .l~
0 0 cd 'n-

U) E Z S c' co o oi E

"o 0 0

-C )0 L;

0. Cd 
C

4) i.;

cd~~ $. rAc

o-. CU 
. C

-'4~~ 0 
00.

CD'



C.3
N

4.)

o o 40

Cu

~~4u

4)4

4)0 o )

tu 0

* .05C .

4) o.- 'Ct- 00"

4)0.

-10

0 ca W
..- o

4) U W



w- C d)

u o '
C 0 -qs oý a)~

U, i 0 0? 0
0-

0 07j

""0 00

o C OR.

m, Q.

C N/)

oo W
§' CfE 0

U,

CZ
~0.M o ~ N ~CC)

~~ lN



4))

000

20

)~ 0
4)"0

00 -t

00 0

a. 0 IL) 0.

040



2

0 6.

0 U 0 -

.
0 

0) .5 0q

U 6) .d 0 6 ) 6 )

0.. 642 CA 2

co CL6

0' .

6.) 0.0. 0

0~~ co .)0

L)~ 0

0 0 )

0 00

2 OW 6) U

>.
U 0.~ U 0 0 cc

U 3

~6)0 *0 0

6) .)



-oo

bb 0 0

0 :t:0

r _ o M 0 0

,J2 .2 ~ E

-~~ ~ 0.~ e

'3, 2) cu (L 6.* ~ .

A') o ca

0~~ "c

E' 2~ "0. -i 40 Q

..0
ca q u.= O t

E- 0 bb0 - ::
Q)) cl eli CU "0 t

2 _l

0 C)~ ~ r ~ , 2 C1-,I)~

10 0.

3"- 4 - ~ - - -

- C) ' 33, 4

C)m c . i



0

C. .)c'

-00

w 0

.- 0

00-- to'0

I)'- 0.

c.- 4.

00. Q) 0 ,

&-)~ -t >,

c. Wn r.. t w

U U, tb- ý t s

cc )P 0 .) C0 V) -

o 4)

PC go) 04)2

Ci -

o0 L
VI cl 2 0 46 1 -4

4) cz e 0



Cdv

cd~

00

co c n

> c~

0 0

42

- 0 4L t )

8 Zý

C4)

ý2 0 )4 bb*0 -~

r. s C

0 =C)
44 ) ý

C-/) 0Q:1 4cI CI 0

0ca.
.00

d)0

en 0



cdi
44

.0 0
0 0 U)

CL',

S 0

rA 
0U .

42~

-Q 0

3 -4 U .U 0 U

EU a)-

*~c `3---

~J ~ T-

wo2
U U

2 E



Ue)

""a 0. as

ts U, .1 &
a) Cu ~ aas

V~~ )-~U

0 U, ato

10)

-6 Cu0 E

u Cuj

2i D
z IS~ 0 Cui 00



cc1

0ý
w
(n

tu-

ccl

sz 0
lz~

C CV)



NN

*03

a )

C)

-- t ) .)

CCU

2, = =2 -U

80 Cc0

U1) ( .) U - -

CU CA



C))

~ ~ 0 Cu u

40.a.

~ 0C~)~Cu CuC. 0. i

-0 Q- G U

M. 4. Ouu

lu

- >1 - r-- '-~

C 0 -0 C m 60

to to~

j-u El) C c

ti. .2 - d 110 1

4u .0 a- = - - = -

0 q C) 0 00 C

t-o 0. r- Ou U)ca

zt~ 9
~ ~ C < Cu ~ Cu

mC C) Cu- bf Ln .) C- 0 u cn

tw . u~ ~ ~ 0 ~ C

C.) Cu

~Cu Cu o.
.~ ~ Cu .~-~ ~ C) ) C) 0 ' -0 u y



0)

cm0

CO)

0.C. COT l c ) C)
*0 - ~ .0 -

70. u

4) r. C.) 0 0 C)"*.- C U .CC.0

'Ou ~ ~ ~ 0? r- sr.o

C)4 0 r. 0 12V C

0Z0 z - E- Q-E (5

U) z

"0
.4 C) C

~ C) 0



00

t2 E. 0 0
F- j 0

o~b r. 4

ID.

CU c.-



,�1.

.3-

�
3-
o 2 *� �
U2 U� �

Cu Cu
.2 �

� 2 �

2 - � �

I- �

3- 0 2
�

� 2 0

2
� .� .�

.� � £ .2

2 C)Cu -

� OE- �Cu

� 2

C.)

0

C) I-

0i.. � 0
N

C.) 0 �
� 0 Cl)

C)



0
00 0

.0 Cd C

cd)

-o o

o -Z u cd
*~cd d) Q)

E- d) 0d 0 )

* 0 d) p

00.
0. Z 0 4

.~ o 2 ~ >

. o 5 . . 5 -

C6~~ -0 "6

w 4;-,

0 >U

0 0

0)o V 'o

Il 0.

a)- rj

~~C's
W~ >'0 e.

~0 PCV

0 0 C~*~l
E- 0 =- .



cov

E o 0

o o .0

83 (L.) -o

0. * 0. 0

4.)
o0 4u .:3 .

.5~ ~ ~ ~ .0t 4)a.

40. t .

ý59~ ~ ~ WLUu) .0~

0~- 0 A 0 0q

0 t u
ý:C

0
.W. < E0.

"0 PE
.0

CoOO

0*0



cu 0

0 CID .4

a). -= .--

Z r- C C

'0 bi0
CA

Cu'

40. .2 0 .0

a C) CCa t C

0

M 91.

0 0 ca
2 4) =

ej ) cu C

C) ~ ~ 0 A)~- - 0

u4t) C ))

00 C

C4 C

C wd C)

C ) C
4)0



(1)

750 a

40- 0

bb~. Cd .2 ~ t

ot
-b a)l~

<~.

*~ wo-~0

4. X ~ o **0a

ol ... a 20 .2 )

.0 Na 2

bO .. u

LO 2i w 'a



'7
0
0
CýJ
w

44-

0 c <

-CA-

00 o

0 o .cqs

r . Eý ý2 2 E b

0 15- -

T W0

>~j 0 C)

Cu Cc

cu C

r0

0j 1.

o0Co



al-

I-k

0 ý 80 t) o

Cc 0

0 0 M

B Ap

0 0 4

~ U 0

~ 0 O
0  ~ s-

0 ~ cc

4)0 0

-~ co

- La CL 4)

4)0 u- .C ti 'A_ _______

C;3 >. u ;-

Q~4)4

U ~ C )
en.>

c,0 con



C))

tor

U -,a
t0

0

c0

foo

(UU

> .- 0

rA -0

0.4 .

'00 C)

CZt

E Rt
0 0-

E 7F r5)U

cu ~ -

0- 1 C

24U

C)-**~~C) ~ L. >

PC 42 OD



-E! Cu -

.05.

C, 0 o 0~o

bi Cu oa0 0 -

- LZ. 
.

Cu UU ~C~42 Zu

14 1



C',

w

4U)

zD

40. U2

02 02 4)

4)~ 4))

42 2) ~0
4))C4 E 2 E o

0 ~ U 4) *~ 4)~ 4

24 0 CIS~~

02~bo

4OL) uts -0

03 02- 0

ru 4)

c4 C49 040 .1

qu~

.~ fn 4)
4) 4)

.~.- 4 4)L4



LO

2E

b,4~

40. o0
-50 0 .

ý2 0B

.9- 'o) .)

0 04)w

~~bD

9:4.0

t.)- 

0

~ .~-Cl

12 w~1
'~0 ý



c) LI-

0 e0
00)0

Q C'

Za)ý

rA -0 C0o .
I4d .f 0

11.) .ý:,

~o

a)L

5 a)' C3 ti
- - ~ IA C)

I- U Z a) ~ - 4.

2 t~ -0 .

ob a) bfE
cdO w k 1

-E 2 1 t.~

Cd o

_ 0

cc.

CL -

8~)

c) ) aa

00

0 d a.)

0 tn A.)0.
tr *=*:AL



CO,
LO

ID.Ca -Ca 0
-0 a.) r, 0

4) s u '0 10 '0 o 'osa~
r) . o-C 0-

4)) , G o a a-2
M = -a v -

.00 C.0 . 4 0. o))-4

-0 0 V) 0 c .

00 Q <0 4)

-n w~ C l0)

~ .~ ~ .g &D



9

0
0

C-,

a))

12

a --

0 . C) C M.

.~ ~ ' 
cn.

r~ 0 u~ ~ -~ ) .. , a) ~ b4
Ito > 0 0toC

>1 v I~

ar m

) 01 .0 C

52 LO



U)

6)0 6)

Ca 0

0 . .

C.) m0 - . 6

00) I.)L) 0 C~ 6)0 ~ 6')0 c q 6

"0 -0 =o 0
4)~~~ 6.)V 0 0 w 0 Ca4 0

oj~ 0

CC,,

co0

w6 Ca '0 -0 .0.

0~~~~- -A -c6)b o 4

~ 0 40 U) -W U) ~

Ca -. 4 ) w ý g o

jcc6

0 r.
c6)

0 6);

Cac

C40~ 5 c

g wC*

06) 0



CZ1.

CU CL C)0 ~ )

10

C) bb . 0 -

C. 0 C 0 0X

0*- 0 ~ .

to bb C

C' r
En~

0. ~ ~ b wC ) '
0 C)s ' .)

264~ 't,
S .cS

tf C) CO

EZ 0
In- .~c Ci C

CU 0



C.))

-~0 U0 w

- 0,D
0 to~

0
t- d) 0 ~ C

0 Cu0

N 1)
Cdu

a) 1 2
A4)

Cu _

CIS 0 Cu -0 -0
rA4

0 r4 . 0 t

0 0~ Cr0CuN4o Cu 4-*
* C 0 c

his. 4 ~

C) 4)

CA 4) c
-~ U.~ 0

~ ~ C. C.) 4

cts~~ 4) Cuo ý d

wu cu)

4--

~ri

0. ~ Cu

CuC



Cj

40--

ca.1

ý20

Ei E0 75E

Cm - m 0 4)4)44-

.~ r.

-4 Q~

*4)0 .Cu - 0~ J

4)o

Cu ~4 4) ~ to

144

uto -2 ..

00 * ~ 4

14 -0 > .

CA C

40. 4)ou ~ 4O



LO,

46. 0 6.) l

E 6. E-E
0 -E 0 0 .--

0, z, *

4ý u0

IL 6) w 40.0.~6.

* d 0 a w U) 0w 0. w

.0 at 0 0

d w 0 5~ to"

0. E O ,5 .0* c 0~-0 0.

(L) cC r 0 C. 0

CM.0 0 uz 0 G

C~ ~ 4.6.) -

C.= L) w cu CQ w0 . .

4.. 40.

C~ t2 0. >0..
Cu u

Ct U) 6.)oC

Cf- -6..
I.. -~ 2 m

to C 0 u w 1 ~.
__ __ _ ___ __ .

r, 0 ~ C1) C 
E

0,0

too

0. ~ 5 C-b

Oe U) r.) 0. C E

Ca .. 1-

0-

00 U)

00



0

a~ 0 w
~ 22 a)0,

00 0. G

CA Cd c

2 0 co

&Q. - -V .

2l - 02 ! j~ a .0 U

0 40. )C.
t 2 c

*00 .2j

~2 Cd
0

C4)

%, ca. C 2- a

4) 2a

T4 0

-~ ~ C. C C) u



41) 4- ) c

-o

4w,

0) 0 4

z~ .

1-.j

49)L

oo

4)j

0 0

Q. 00 -

0u D



9

4) Cd ~0 4.

o 0'~ O 0' 0 (j

4) .0

C05)

~ 0Go

4)4

42 24

UU

00

Oil a. Ln J Z

45 -0 0) .0

u ~ ~ 15. 2 >
F aj

ci)

o >)

4)t4)j

4 4) M'C ~
En. 3

4-0 "i m C
0 ~c )Cu o cro

4) 2...



cv)

10;0

cn v~

~0
0

w 4 0

0.

4>2

I-

ti 2
co c

o .o

4. )



0

I-;-
0
0
N

w
C,,

3
0

Co



LO)

.00

Cuu

CO)) Cd

cc o
a) C

bb40

0~0

m) rf) m ()

toll

CO)

Co d
00

Col

lu .14 1;,,
wm Q :

0 cd0 0

cm) . 4 0 0)

oo 0
=. !ý IZ r.04

0, Uczc - - - - -

U) - 0 -



0 E

"aj 0)F

40. V)

CCL
r.~- L

.2 ~ Cs

d)

0 ti

CC '

N

0 Cd)

0 0S

U) W

W. ;o G t) 1. 0

0 C0 C.% I=

U) iE U

-) C.d

o ;-- -E b

CL u 0)~ 
a

04 rjn
d-I A c

CC 4)v.u t-E0

4).-4

Cl) C.) . S g

0 0 t)



(L) bi " -

0 0 "
' ~0 M ~ cu

ot 0 . I

0 cs 0 0

5, 0.
CF r" N.E " ~

00

U)~~~r 0'- 0 .col . .- . C) U

g0 -- g ~ 0

00

0 0

U) 0

0 0d

I u-

C) Po- C

r-0 .0 N I-

0 CZ cog o Ci -c. 0 ý -



C\J

0

bi)

U

00

0~ ~ ba 0or

bOK
C.) 0 r. C cu

bo 
00

CE C) c)

cu ~

M 0 2 "0.0qs

0 r
=0 0o 0

0 ,

R) Cý CLCL



Ca C)

cji

0 0

4-a) rn u 0 )

r. 0 )00(
oa to 0)

In A) I -

to -
0

w ci0 l

0 u)

~~00

al c 0 0

cl co w)a)

a) 42 i, 0G

4C. 00 .

Ow. r., CU CiCL.

Caý
cn Ca.)~

co 0W 0 U g p .0

_ C) cd a) ;.- o u w -

~~m o0~ 8 5 0. 42ir
;- n 4.~ E-0c

C) bb- )~ .

w a) vs

00

C ~ 0 (t)0)

Qý~ N-E a)d 0" E 00E

CC 0 0

.- 0

0 U 4m. C- CU004

0 
w

___ __ _ __ _ __ _ _ _ __ _ _ _O



00

bp 0

00

Cc I -E

C) 0 C.) 1

0l u 0 N

CC. - C) 0

.5!)
E ) 0 0 u- < ..

0 0

10 r- 0 .0Eo

00

9 ! -S 0

I 0o

.~J .0

00

0.

400

.0 C



40.-

0

EN.

0

~ 0

I- ZI

~ .~ .~ ts

U I- Cl



00

0 .24)

0 U
_~~ ~ 00~4) 4

4) u4

cl 4) 0 ~

4) 4i -)

cz 0

.-- 0*

0 -

. 4)

0 0u

d) N )

r _ . r.~

0 ýs

.4

cz 4..
4. 4)

Nd 0

ca~ 0

0_l CU CU . ) . )



0 76

w 0

C)j

-0 0

0~0

00 ~C luc

Cd~C 0 U)

C)d

o0 0 4--.0

C)PC

00

0 r. EL 4~ 0



4.0

r) rjj

E 0 C

-0 0 .
4) ( ) l

4, > ~ j

jg n~ 2 -0 0-

4. -Cý .

0 M =0 0ý u 0 -0

CA .- ).

-0 u l

'*, 0 - Z

tu~ 0

0 CA4

0 ~ 4)t4)4 0o n

3. ~ u C~~ 2 ~CIO

S0

SC4 , <) ~ .



0 0

4-

uo

o E

C 0 
a) -a 0 )

C.)) 0o~

El U G ~N .

CU C) CU U

0 oU~*0 O-

00 0
eCUo rjM

-0= .- :3

C.)d
0~~~ > 2

>~ 8

2. -6 =

to ý4 CU>,

C) Q . CU d

I- ,

to0 &.

a.ca
0~

"C .- ___ _ _ U_ _ _

N N 0 = 1 O

o o o. C
0 0. . . PC. xU U,

Y ~ a C. 0

r~~~.= M o__ _ _ _ _ _ _ _ _ _



0j) o

.0 ig b

L))0 ) 0
CC) -cr- 0 4

=) (L El-~ ~ 0

0~ 40 - . -

'~ ) ) C)~~ c4 0 4) 4) 0 0 C.)

*z 00 ýý 2 =

w

tO 0) 4U a x 0 -3 C"1

0o

cc%0 w .-. NIc
~o 4 )~O 0*~ En

Goý

au M) L) 40'

E ~ ~ ~ 0 ~ 4

'A~~ c.0l U)4
w

4))S6E~ ~~ 4 ~ 4

~ 4)

4)0 0



C4-

00

0

6.0

C', tu ;g

.06

C 0 2 o



030

>)
0

> U rU, r- 34C

0 I-. t) 1- q

0ý

0~ o

10

0 0u

CU0 cl o
~0L~0

V) CA I4 w__ _ _

-L " 0 ) t) >j 0. 0 as t

0 0U~ C 0- C. C

cd

*6~ &n

*ap 0)fl 0 0 C)

a)
00

Cc

0~C

ep k

ul 0 ot0
4-'~~~~b 0 .(i. o-

0 Cl 0..



a. 0j -

.= >

Q ,, 0

a- SC. = t A 0 0

*0 = o v o

0- 4. 7

0 C. 4 ~C) 00K
000 C. i 00 ( O

4ý C
- ~ * - cu C) 4.)~ 00

-~ .-. L4
C.) _ i ~ 0'

(u4)

o~ tw

lu Cut=)~C

c .) i0 u ~ C

.0

Cu~~ 0, r-C) C) .

oi Co -00

Cu *

0 0PC

C. i In oi 0 1

C..)~ 0W~- 2 C #
0~ ccC. .. 0 ..

0 0 Cu -- I- C>~ IN_ ~o S o

PCu



200

C)
S0 pa ~.~

0 0)ý C3 a) -

m 0 E

W-~ E -L

(1- COCU

~C o~~

En 000)

-0 *2 2 C O)

o .2 = E

I-:L

0=0 0 0

-In P~ t- >0

.22

- 0

ws
C4tj C

.~ 0 ~ ~ C) - 4
N ~ - - C~ o



E 0

u 0 0

0 > ) - _ _ _ __ _ _

U) c 0 CU 0

42 0

00.

c0 V

-.
r 

U) U) C 
0

0 0 WU)U

0
0 r)- ~ ~ .

0~t 
0 .

0 o

_Q 00

w 0A 
0 CM.B ~O U~

U))
0F 0 = E 

;

0u ti =N
0 (Z 0 0

;5 %) 0

0~~ E- c)~

E d 
--- __ __ 

CZ_
C.l0 cd 4 0 ~o

wU .. mu C >

.. 
2 u

(f 063 00_ _O.r

0c .2 2 0j6 =0~

Od 0 ) 6

W 0 _*

4. 1.. W

o0 0

'.4-U) )

00

am. 4) 
0U) 

'A u0

4- - .ý: 
c.

o WuE cl 0 u 0n -C)__ _ __ _ _

__ 4-_ 
_ 32_ 

_ 0



ISi

0 to

Cu 5, C

ow r. -' EE g

~ Cu ) 0 u ~ ~ -CIS

-00

Ei t
.2 4)0 2uC' . -

Sr- Cuo 0NO ,

CL.u

Cuo . - "A m'

Eu E E

L4 > u 0 '4 b

cd-

a..t E C, 4)2o

CISu
4)~t vC ~ 0 u

Ln C ~~

<0..
bo-

'o ORC4

4) (M Cý ri a~ U) -a

5 0 -0 55 4 IVAu *lC~



Cjr)

Cu CU

C) a

000

0 0

20 2.
Cu 0

"E. EU - 0
t) >

42 ~ C,' 0
cd -caE

00

Ca)

0 CU

j' Cu

2 clu . u

0 ~ 0

-0 .0 >CUo

0 >0 CU(q 0. . 0 Z

.2 Mo a)

o.5 -20 a)cn(

m. CL 0a) L



9 0 "0

Cd/

Id

0A

tu a)o
00

>,

0 a
=4)1,

U, -

0. .

ta 0

b 0 0. "0 U

40 0w o, 0 o M
a00



ctso

0 0

0 )

4)..

bOl 0) C.) q

4) a) (U
4) '0 bpg)w bpt

-d 0
;-; Imp;r.

U) (>L) UC) -0-0
Cu .0 .C

7;

LU)

C.) cbi) 0 cb

00
cc~ 0 Cu0)

0 E0

co Cu

.0 0o boo cz

co Io cqs~c to) .



Eo

to o .U

U) U)D

C)

UU

0 rA .

o

Cd

> c

.CI

0C-. 40) 4w

c) E) ýj o
U)) w* CA o

I= - (L) U2 4 .F

04~1 Cy nC
4) -C S a

t E 0

Cu 0 C ~ ~ C

Cudu

0
- C

0 0



0 02
>1 .

Cd

0 cu-

"'2 72

(U 0 C0

2 .t2 "a
00~. Ir- g 0)

2 ~ 2 0i ca,
"a) cqs 0 w

0n 0 in0

V~C ).S Z C v 1

CP

0~ ca2 o

CCL

00



C)J

IAI

0 m

34 la~

~E0

(U > Cd

§** t I- R 0 Z3

Do 0

C-)

4) 4)

0n .0 V)

V.. 4 t

w~z c4 0,4

4)

0. eq C co



0)0

4- a) r

0O -
(1)

~0' 2

4) ~ ~ a .a)rcrc

U. 4
Cw 0

I- a
0Cd acl

480ý tU
- .A U*

w >.

rU 0

cn- W

~U ~ 0
0 ý Al. U)c-

- Za) V
0- X

C- .z .. C.

~0a)
U~ a) ~( 2

420 (Aa a

0 t))

CdC

a) 0)

LJ0* 3- W.

7) c.i U

0 = t-.

Cl.. 0

U u U) 0

0 .,: 3-ý -i0 -

bb .- U) 0. ca.3.'~

-~a -04.~

0: -0

a)O~i 0

3-6.



C')

tj) G

4. S

U E , Z

424

2 w) -0 a c -0

4u . &0

-l <

E E1 .2

~PCu

ar~ 0

40.4)



0)

0~ u

C.)

40. - 0 0

CU>

.0 8 V 9"0 C.)

0-

=~ ýA

C*C

bb >. 0. 40

2~ 2z .0 .0
U-C) E=--

collo t gb > E C4 ) -E; 0 )

a.)Q)

- ~C~4. 0

0

PC.

4~0. 0o

0. t)uC~. ~ ~ 0 C

o PC "0~-C C

0u~

.0 Cu.)

2' 0;. . i o



4)

E0
00

cts

4) wo C,

> 0

00So >

0 EA 0

o >4)d bo r

0 -10 z

0.0

0 ~ 0

4) ~-)



Z -a C)E

< " . v E c

3-.42 en en bE n

0 3 - C .

>
C.) 2 Cu ~ Cu C



>11

>0
~C

ci)

'UCd

.z0
00

CIOU

NO 'a ci

00

0uOA

Vcz V U 0

0 .z ca 0
I- cd

0 .

Cc u

Ur G). u0'

0 E
coo~. E W n

- -

Cl 4- PW0

060



CIS)

0 0 e

C) n -

0o' '0 U) o -880

0. .32 U

41)

WC.) o- 00

:2:o 2- .4 :

Lz .0 0 4

10 0 0

Ca.0

u 40
cc 0 (L

CCL 4>. w 0 0 U

~0 C.ý

0 C)sw~C

.0 V) "o 'n
'0 0 L 0 .

0C 2)~ j. '' ~ .- ' ' ~00 ~ C - 0



9

toL4)

0

Ei .2

t- 0 (
4) 0

)< 42-

.2

E 00
= - - 0 0r

Uw L)U I

cz ) 0 0 U 4

U)i 42 44 i u (

IM0 I



00

0 -

Ir o

W 0 0 bi)C

13 -- C) =) 0

-oo

0 w C. r- as-a)

00

CCS w C) UX 0 C)Q

a) ~ 0 CUa))0

a) Cd

a) ~ 2. ~ W
gsZ i

-0 PCa

S0 0 w

> Ca)w 0 =) - U 0

o 0
C.) a ~ 0 *~cC



0j

0 0U
CL U

00 .-. l

00
ol

2
o ~00

0 00

R) >

0"

-o

0 ___ ___ __

CA . 2 . - .11 0

a)) r 0

00
to

Cu

44 I L

W CL4

C)0

CL..

it) = d) r

C0 w r)-

00

.. 6 . 22t E



(L) U

0D -0

It 0 t

w 00

0 Cý

4.-. ~

C)~CZ

EE

-,O CCd ~C
~ 2 - ci~O o e4

U'~r A ~ u'-,~ 0



Co 0
0 H2

Q M~

42 Ca2 ~
C6 0 0.~C.

coo u .

0 0 0 . ~ C. 0
42 0 E. .0cj

20 C.. 40

bu sC 0

- E! (U 40

>C 0. 'Au 7E

V 0C0.w b

Em u -0 > ýýG

~ .2 E (.)

d.C) r- rm rr2

e p.) . Cs *.
- > t 2

U)0 bc

0 0 ý 0 C8 u 4

U) Co.U .2 0
. 0 ýo C)U) C) C )

0 0.0 
U

00

o L) 0

-0 0
0 - C.2

..) 2 2

Ci _ 10 = ,

c Cl U)O 0w w Ui c 9 0 15"o



ItI-

Cu 
00. 7m j Ua.

L2 "a 
-4t 00 co

4) ) Cu6 En

cn 0 4 Cu Cu6

4) . 2 0 Cul

.ew
10. 0,

ri~ * '- ' ~ in CD.
U 0 Cu

cd RE:



OCIO

4) 
0

0~ 
c4

U)Z)

u '-

0 0

.o- s.
*,

0 
" >

4.0

S0

4)~ 0 U
42))

'0

C2 4

440

:3 0

00

0~

'0

0 0

d) b

0)4 U %) Q)

"k0 Ln

in - o

00'..4m

LU M -0~ 0
U) 0 U 

-

0..0

00

0 
0

.6..

2 Cd' s

In

in > L = jG'

0 0 0



00

0

-~0

0 () - L

0 0

U) - -

(L) 0 a;

0 t9 .-

= 00 
C) -S 19

(U r2 9

C. ~ C.C

0 7ý

0 , w) C

C~r 
.2

C u. 7ýq '6 Cu -

cu. :m 0

~O0u >0 4) bb

a) 0 L~ ) r- :E Ej 7

U, )C

C )1 0E n E

~~~~ 0 i~2 ~ <~

00

CP

00

2

50
00

.0 0 D)



C5C

00

'a )

00 "Oo - 0 E 04

2) .2 4. 40 r

U, 2 0 0) 0- ~
E 0~ 0 -

Z~

0. -a 7E -n A)C). ~

2 ~ ~ ~ ~ : z z0 0 , c~~C
-I .0 1 U, 0 ;

z

C)) . C* C

C) a-



0 0 W
5 o

V)w0 o
0 . S. r

-~ ~ r-b~~0

40. > 'D

04.)

o4 Ew L2 o4 E

4))

4.)
C7 r 0

PC W 0

"o ;C- .J

4) -E.. 0



4) 0

a) 4) I

-o C"

"000

0.

04).

CFI)

boo

03 0 . . 0. .
0o CP

04) C) a)

MO C)V

::) 0D , M E

CdCW

0

w ~0 0o
S 0 ' (D 0

0 C

oA 10 c d 02

> 0 U' U >.

0c W
-ý W 0d CC~C

cq (C 4) Uj ) > C4)0= E F-- ___ _ _ _ _ _ _ _0



0

v a

2 Zal cd
W - O

-o~" 9~~ ~~
r - 0.42

0 0 0 0
to4) 2 .

4)~ 0

02 Z5(n - 0 >

=. . g~ w *0 ,

S4D) 0 0.

V F-

0 '..

0 _ L

.2 l
~0D



40.-

0 bb
00

00

0 >
0. -- .5.

', ts 0 0

ro .0 0 cu

E 0 -0~-

In- -1

.2,

0

oc



e0)

00

t4;-.__

r. 00
0 p 04 10 E

0 :3 Ca-6.-3

1. - 0 V 0 bo-

Ca~~ wa . .0C

VV

Cc 0 0

0 'n 8.
0  

0d

0- Wa := V 400. ' -g

00 )( 0 CdC

0 .

o0 4) .

on L) (Lc. I
4)C4 ci uC . -o C.) ~ 3- CL - C

0

r C (L Cd 0.0 V .

C, d

C.) 4.
4Ca 0

ua o

(mu) = 0 - t

0~ 0

C.)

0 0 a- 0



.4) 0

'r.j
tot0

-o ~ ~ to0

40. 4))

(I4)

030

Q -2 CR -0

W -0

.4)L. -- 4CIL. 4

o) Ct-' 44

'0 .0

C4)-

40- 0. o



t, Cu 4

.2 0 0~

(U

20 0 0

4) 40 >~ 0u-
bCu C#o 0

-0>

( U tn 4.

0 'U U C 2

00

0 >

- - 0 0 Cu 4) Cu C

4) W) .- C's C
E 0

C's wJ.C 0 Cd r

0 Cd w "0-'

4 j4) z- U) C4Q4)- EC

t 4)

0)0

0 ou

as 9
It Cu

UL

aq -9 CO
0 0 D



9

~~ c\

2 m

-.0. cd
CA ) a. oc 0

0 E

C.)

C.)

E o
C.W 0 bc

tn =0 C.) Q

00i

C:a. C. 5-

C.) 2 2 c) E 0

C') . -.) c )C)s

0

Q . .~.

1,01
u " -



c1)

Cu -ý - '.

0~ Q Cu=0.

00 0 u
U6 El >u cu 0-L-c

.. ý: N0 0u£

o 0.3 w' E - .2 0 40
r. bo r 0 UO 0 .£

r.. -

- P. t 40C u .

-r - .0 9

m >6

JD c.0 4) 0u *Z
A 0 14 CuCd 6

0: 20 ~ o 0 4. 02
R t g 40. £6. a o 2- .2 £6

>~ 0 0u~.

0 06 V
In = 0.0 .000 .r

Cu~4 C:6 E u

00 El0 7E

Cu's~ ~~~ * 0 CU 0Lq 0. C~
bi 4Lu E 0 cd 0.)

~~~~C '- .) C ~0
0 .0 C

cu 0 w -sou

d) t. u ~ C
V) 0 =3 N 0,

~fl 
r. ~

uz~ 0 0 u i 0 J9
4z 0.) 0 Cu4

0)> 0.C0. 0 ~C~

~ oV ~ ~ ~ - 2 0 1.C

C u . --

4)Q 0~.

E >E
22 ~.0

0~ .

Eý g. 0 .40

0 o 0 CuC£

0 0~ 
C C

uCE

=3 w w. Cu O

0 C
L) 42C'



0 oz 0 07
4) -q ': En

10 =. - 9 00 "oa

-0 ci

S0.0 2 g 7

S- -

0 u~

IL > 0 0

.0 0- to 0

0 r =0 I- > )

bz U 0 73 a)c l

o 00

r5o44 USg ,a),
a) cu c

.0~44 ~ , .0

C* 0
a.) t8~~8 ) ~ 4)O ~

.0. 44

-. 0

C-0 248 C

z~~~~ '. '. 
0

~~~.~ > ~ ~

0 * a)
0 = 0

4o 0

L~ ) 
OW u) 4

0 a" a)



LO

Cc)

0.1

oz .z

Q D .
0

4u W

0

cu~

L 5,.)0 42

ju

W

1- 0
E-

Ctn.

46

Ct) cc

200



'.4.

0
m
I-
'.4.
0
0
c'J
w
(/,
D

0

Co



a) 0

cdl

0 u

a) -cd

CIS~
a)O) -0 C

u~ _ - 0

0~C

CO)~
CO)~ ~ ~ a > 00 0t0 a; -4w 4 1 -

U) -~

C) a
0) 0

LM $. 0i -~~fr-f

OM 0
0 0

0
L 04

~0 40-

(II) ul 0 4) W ) l) a

o 0

CU - 0 Cu cp -

Z2. to 'Oa 0~
U %b- (-) )C',N

0- > Cd a) -
oz Q = SO0) o



0C

~0

o
> , aC

~ Ca CFU

" 00E M
C)2 0 "o L) 0

r 0-

C) ln .0,

d ) r

tm 
o

rjn

Cda

bb -0

00

w w c

0 a)au

a)Cl V)C ~ C .

Ca 6

0)
d) 10 E

d) 0 '1 'o0

o o ~ * )-

0 _~: 0 w cr 6

1.. 0
0 )

u u



00

a)

Ooa
Sc d

CL.

w OU

'a m. E o C

Ci) -a 9-0 -

5' g . .5 *) -0 a)

> - c' a) .2 0

~ 2 ej_ ~ U CLU
W -0. w) 0

C) 0

40 cc.- a a ~ u

C's a-) a)

2 PC

~ a-u

a) ~t~ .. .,

Z a; W ,

14



9

Cu~

U.. U

C, C

Qu ~ C 0_C

tw4a

C) (L V

4-. 4.~ ~
~ 0 .w 0

42 -a = ,

00! Cul e 0CC

0-0

SA.

C.)5 .2 -C E)

0 C

400

CC~



0 0 -o

' b 4) r ~C
*0 6 E .

bi .0 0) 0~

-a 0 0 u t4)4) .

41~4
0z 5 r. 0 42

0R 0

Got .2 t 0 0

Col

cu '0 2.~ S <~
0.4) 0 bO

2 
4WD

0 ~ ~ 0

U)U

w co
4.) ~-~ A- D



u4

>~.

C u --

C) ~- I. cý1

4) 0 to j

Cub 0 f

o0 (L)

0d 4- 4) 1)

' 0- U) 40. q. N

o) 0

4)4

0 0

"t. C.)

U)C4) 4s 0 j

0. 16

00 yZj

(U uu

IL 41 c ) C b4

~ u >

41) a4 42)U 4

14 :2) * 4) 0.

Cu

04~

0. Cu2L.
'4 _ . ;aL 0, PCm



CYJ

.gn

050

0 0 ~

r- ox

A ;

-~~ ~ 0 0 0 3 ~ -- -

~ 2 c~ ~U0 Co)

2 r uu ~

C4~

W 0r

C) ~ 3d



aj 0
CC

C.l)

00

C

00 >'

z 0 .
0

Ob - o

0 0 bb r" 0 .0 b
0 C

cd 22 C4 .

0

C.

~~ .2 5

o0 32~

C5 U
C%) ~ ~

~ C U ... Z 0.04



Ut)
C'J

010

C.)

i ;~ ~ C.
CL

<. 00. U

5~> zC2S

-tC.



C13 D

0

040

o3 W) 0 0

- z tx

-5 J

COR C, aE)C E 5 ()Eb

PC0

'04 2

cud
EZ

Cud

C).-s

4))

w~ Cco C~
C l



CC -j

C.) -S

C4.

~ oCq o. >O .0

0o 0.~ 0 t

0 -" m u g0 ~ 0.S o ~-

42- Cr[ a - I-'.
0 <0I00~~ j 9 & 100

.00

E CC

00

C.)d

CC ti

o 9~

U, > 0

0. Ci)
(n. CC. C



4

LU

Cd 0

o ~b0

~~0,

-~2 o <
(' - . e c r r u

0c m
Zi.

um~

'- ca -

~~L E- o -.



-~ 0o 0

oz 0

'~0 o.

w0. 0.

to o 2 0

04: 0 .0

40. CL Eo C
91. -f 0 z

2-o

0.

'0

4-.

00
ocS

3-0.

C.) 0.0 w

CL 0 0 0

0. 0
Ei. E 4 -So.Un LZ u 2

e0.

0.) 3- '0



0t

0 4) a:
I-;

- - 0
C4 .~4 D

N Y

cu4 CIS

-twi

El >I

0as

.4)



00b

co0

-': Z- .0 r0 -

.- I- 9L. 4) 8 .

cc% o, U 4)

;a 1 .2

0.)
w rA. ),..o ) ~ U

Cd0 (

> 
U,

W2 0

cr)

00

0 - w
CD 0) >, & 4

0 2-o
.U4 rl r. ~

c(D

u w4
p . - I

t - .
rA w ))4 w

II( u

o om



J- - tb. 0 
0

0 U)4

c,. 404 0

r w

0 2' R .2 b c

> 74 - U32

04~~' 0 0~~.

U, .~, 04
-qu (U 0

0 0

to 4.
0bD

to

04 0) > CM

~ .~ .ce)



el)

CY

co 00

.(2
<~

U (U
w - w w ~ It

0 ~ ~ ~ . : .-

5

Cu'

.05

ti CC

2w

C/
.4 D



,u 00

cz'

00

Cun

Vj E

4)4))



I U

C.))

0

01)

0-

0)

ClC

- 0 0) - u Cu

0 W . .4 -0 8a

toj~
-o I.

LU 8 -s0-)o u

0 0 ~0 0
aG I..C 

I

- cc Cc ~ .

cc 0.

,-. 0 0 t4-c

o : 0

LU~ ~ 4=J- ~0



L) Cý
4))

00

ba o0 (

00

0

o) 0

0 U0

40.

good d 4 -

00

z - z

cc 0

00

4ý. o) .0

0- J CO

r A 0c C i2 I-



cv,

Fi2

0

to ~

.00

U C.0 C U

C-i 0 C2

~.)C.)



0

C))

> -
_ 4 ý.

00

t~o

> N0

b ~ 50 'A

u.-c

-. 45 0

'0 E4 C)

00

4 ~~-aV UgCU.0C

.0.-0C). 0 ~
0)0

C.CO) EA

r. w 0
0

U)'"0'0

.- , 0
(I) 41U u n

0 3j 42. 0

Cu 42) -0

~~CCU



cr)

0D o

0 4)

0 -

4) ~ 0

2L 2

&.0 91 4o0&

03 0 *r ") 8 ý'
v- r. (U

4)~ > 0 ..

0 0

- e )

4)~~0

4) cu 4) 4)cc4

CA M.



.I.

cd\

0. (

(U

0.

-0

EV 0

0000

0 z-

0.)S



41)

W 0 0H

E 64

o

0 . 4) co

)0~

4- '4 40 4) -

0 0V .

o -0.4) C.E

0 A

C.C)

-ý C E E
4) () 

0

w~)4 > 
-

0 0

00 
0

cl)

30 E

C) 0

.- ~~.% C.U 4 -'

~C 00

( 0 u2 ' 0 a C

o ý E 
-- oc

4). A)C 4 <i 2 C4 C

0 ý 0~C~ o

oi o-. U E~ -& .~d L)



9

rd2-

E4

400 CN

E w

cd 0.0
4) .0 L-

0.0

c~ .l

In-

0o w 0 b

fa 0.4 E )

C) In12 E

2 4 2
0.~ ~ I-5 4)1

-ol 0 ).42 0.
0. U

.4 C4 0

0 -0

C~



Cf)

bb *~0- -o d

40

0 0 0
cd o

00
0 00 .2

00

S In.

A) -0 0C '=

-Z 0~

E E z0.2 C

00

. >. C 0

0. L.

0o r Cu
00

~~06
ou-



9

Cý

I-. 4) Ci-

U)l 4) .

to (U ~-~ 4

Op E

0 5 t.

~ 4S
>.

WO~
> )

4). 4) t

-4)4

CUCO

TI 4

*~~Cd

to4 *~

U) M-. -q M



Lt)

CCIO C/ E)

-l 0 UC

IUU

U (U E

I- ~ UCU . CjW
CU C.);co

.0 0. S .~

0.

*0 0~

4.) 4.)

sU C4) C

0 0

-0 40. C' r. ) 9
t2. o as) .~2 W. 4 C.

00 '0 c

. 2ý 0 4,ju

lu 2 C. 0
0 0:) .- M 2~~C C) .,

co i0 a4) *-0

E. ... (

9 .> ca-

eU t g 0 C4 CU a0 0
CE -ý - ... 2. e

C, 0 In

E - '2 0 ) C

4ý- 0C)8 C0

InU

0 -a. E. W=CU n



403

cd~

E-0

00

tj

z) 0

ca.



10 Summary

The results documented in this report show clearly that TSP can instantiate a majority of the
project-oriented specific practices of CMMI. In addition, many of the organization-oriented
specific and generic practices of the model are supported at various levels by TSP practices.
One must remember, however, that this is an idealized case, a paper exercise intended to
guide the efforts of a process group when implementing TSP within the larger context of
CMMI-based process improvement.

For this analysis to be useful in practical terms, the implementing group must take into ac-
count the realities of their unique situation, including the size and duration of typical projects,
what and how to adapt to project sizes and durations at the limits of the usual variation, and
what and how to adapt to the processes implemented outside the scope of single projects. TSP
has seen significant successes at dramatically improving the results of individual projects, but
the business of CMMI is improving the results of all projects in an organization. Working
together, these two technologies hold the promise of rapid, measurable, and sustainable proc-
ess improvement beyond the immediate reach of one or the other.
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Appendix A: Supplier Management
Process Areas

While the TSP does not directly address the Supplier Management activities, with a little
thought, the practices from its two process areas can be planned, monitored, and analyzed
using the TSP practices and principles. In general, the "Observation" column in the tables
below indicates likely behavior by an experienced TSP team in dealing with potential and
actual suppliers and the products and product components acquired from such suppliers.

Figure 10 shows the percentage of Supplier Management specific practices addressed by TSP
for each PA. For detailed observations of each PA, see below.

Supplier Management

100%-!
90%a

80%/

U 70 %- 13 ~Unrated
S 60%71 GNotAddressed

50%a 5 Partially Addressed

S 30%/aiety drse

20/0

10/%

0/1
SAM ism

Process Area

Figure 10: TSP Practices Profile for Supplier Management Process Areas
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Appendix B: Process Management
Process Areas Using TSP as
the Implementation Method

One of the assumptions for the main body of these observations was that all projects in the
organization are using the TSP for all phases of a "normal" development life cycle (i.e., re-
quirements, architecture, implementation, deployment, and maintenance). Several organiza-
tions have started to use the TSP for non-targeted applications, such as planning and execut-
ing their organizational process improvement activities and their organizational training. This
appendix provides observations for the Process Management PAs when TSP practices and
principles are adapted to plan and execute the associated specific practices plus the generic
practices across the category. The analysis does not include generic practices in the other
categories, although those could easily be included in the scope of a process group's work
plans.

Figure 11 shows the percentage of process management specific practices addressed by TSP
for each PA when the TSP is used to plan and execute the practices. Detailed observations of
each PA follow.

Process Management Using TSP

80% 0 Unrated
U

2~0 Not Addressed
0.- 0%

E3 Partially Addressed
CV N Supported

20%- N birectly Addressed
C-

OPE OP b OT OPP Ofl)

Process Area

Figure 11: TSP Practices Profile for Process Management PAs When TSP Is Used

as the Implementation Method
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